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PATENT 


WIPER BLADE FOR CLEANING A WIND SCREEN OF A VEHICLE 


The invention relates to a wiper blade for deeming a windshield, in 
particular, a curved windshield of a vehicle. 

A wiper blade with a claw of this type has been known for a long 
time, from US 1,197,338, for example, and finds an application in almost every 
windshield wiper installation used today for cleaning a windshield on a vehicle. The 
wiper element of a wiper blade of this type is positioned in the claws with at least 
limited axial freedom so that the flexible wiper element is largely able to conform to 
the surface shape of the windshield to be wiped. The claws located on a claw bow 
serve to guide the wiper element along the windshield to be wiped and to transmit the 
requisite contact pressure to the wiper element, where the glass can also have a 
contoured shape. When designing claws, one consideration is that they guide the 
wiper element, or its rear body, as closely and precisely as possible. Nevertheless, the 
wiper element must have enough play in the claw to allow the wiper element some 
axial freedom in the claw. 

Known wiper blades of this type however are under the disadvantage 
that they are poorly suited for use on at least partially contoured windshields. 

The conflicting goal of ensuring close and precise guidance of the 
wiper element in the claw on the one hand and of permitting sufficient play in the 
claw for axial freedom of the wiper element on the other hand when wiping a 
contoured windshield cannot be met with known wiper blades. When claws for 
known windshield wipers are used for glass that is steeply contoured, particularly at 
the edges of the glass, the wiper element either jams because of its curvature or it 
floats because of excessive play in the claw so that optimal guiding of the wiper 
element is not ensured. The consequence is unsatisfactory wiping. 


BACKGROUND 


The object of the present invention is therefore to create a wiper blade 
with claws to locate a rubber-like wiper element at least partially, where the claws 
ensure good guidance and good axial freedom of the rubber-like wiper element in the 
claws even with a contoured or partially contoured windshield. 

SUMMARY 

To accomplish this object a wiper blade of the type described above is 
proposed in which the claw fingers of at least one claw on the wiper blade are offset 
toward the pivot of the bow in the longitudinal direction of the frame in relation to 
the contact surface in the claw base in such a way that the outer edges of the claw 
fingers are located within an area which extends from inclusive of the half of the 
maximum length of the contact surface as far as the distance between the inner edge 
of the contact surface and the pivot of the bow. In the sense of the invention, an outer 
edge of the contact surface in the claw base or an outer edge of a claw foot is always 
that edge which faces outward in the longitudinal direction of the frame. 
Correspondingly, an inner edge of the contact surface in the claw base or an inner 
edge of a claw finger is always that edge which faces inward in the longitudinal 
direction of the bow. 

Alternatively this can be expressed in this way, that in the case of at 
least one claw on the windshield wiper, the claw fingers projected onto the 
windshield in relation to the contact surface projected onto the windshield are offset 
in such a way toward the pivot of the claw bow that the claw fingers projected onto 
the windshield are not overlapped by the bearing surface projected onto the 
windshield in the longitudinal direction of the claw bow, or at most by the half of the 
contact surface facing the pivot projected onto the windshield. 

The claw designed under the invention can be used in a wide variety 
of frame or bow designs. So a claw bow configured according to the invention can, 
for example, be a primary bow pivotable directly at the wiper arm with a claw at each 
end, or a claw bow pivoted at a higher order bow with a claw at one end, or a bow 
with a claw at only one end and a claw bow at its other end. Similarly the frame for a 
windshield wiper can have two bows which are connected to each other at one of 
their ends by means of an articulated link and at least one of these bows has at its 
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Char end a claw cooked in accordance with the invention. The invention is 
■mended toner to include wiper blades with such frame or how designs in which the 
claw or claws respective* are no. .ocated on the underside of the bow bu, are 
located or configured, for example, laterally on or laterally from the bow 

Furthermore i, should be made clear that wiper Wades in accordance 
wrth the mvention can be used for an possible types of g,as S , such a, windshields 
rear wmdows, side windows, (viewing windows in genera,), headlamp g,ass rear' 
lamp glass, backup fights and simfiar fights on different vehicles, specfflcafiy motor 
vehicles. 

The wiper blade in accordance with the invention has the advantage 
th.. even with more s,eep,y contoured windshields better conformance and guidance 
of the rubber-hke wiper Cement to the g,ass to be wiped is ensured compared win, 
knotvn wiper blade, Jamming of the wiper element in tine Caw, as is regular!, the 
case under the prior art in the case of steep,y contoured glass, cannot happen under 
the invention. 

Optimal design of the wiper blade is achieved from a further 
development of fhe invention, according to which a clearance d, with d equal «o or 
greater than zero, is present between the inner edge of the contact surface provided 
on the claw base and the outer edges of the claw fingers. 

The relevant cross section for the wiper element is cnlculated from tire 
wtdfh b of tire Caw and the relevant opening dimension c of tine claw for tine part of 
.he wtper element received by ,he Caw. The opening dimension c is determined as 
•he hypotenuse of tire Wangle with the !egs as clearance d and daw depfh a From 
tins if follows that when d is greater fhan or equal ,o zero, the opening dimension c is 
greater titan or equal ,o Caw depth a. Consequently, i, is ensured fha, tine refevan. 
cross section of tire claw for the part of tire wiper element received by the Caw is 
always greater than or equal to Caw heigh, a under the invention, particularly in tine 
case of contoured glass. As a resufi of the necessary fafitude of.be wiper Cement in 
■he Caw, axial freefiom of tire wiper Cement is always possib,e and jamming of tine 
w.per elemen, does no. occur, whereby corresponding* good results are achieved 
when wiping the glass. 


In accordance with an advantageous embodiment of the invention the 
two claw fingers should be aligned with one another in a side view of the wiper 
blade, or the distance d should be equal in the case of both claw fingers. This enables 
consistent guidance and transmission offeree from the wiper element to the glass. 

In an embodiment of the invention, one claw finger is positioned 
offset in the longitudinal direction of the bow in relation to the other claw finger, or 
the distance dl of one claw finger is different from the distance d2 of the other claw 
finger. Asymmetry of this kind in the claw can be advantageous, particularly with 
corresponding windshield and/or wiper blade geometries. 

A further development of the invention provides for the wiper element 
to be curved in plan view and for the distance dl of the claw finger on the claw 
sidewall which is on the outside of the curvature of the wiper element to be smaller 
than the distance d2 on the other side of the claw which lies on the inside of the 
curvature of the wiper element. A further development of the invention of this type 
has the particular advantage that not only is optimal conformance of the wiper 
element to a sharply contoured glass ensured but also that when a wiper blade curved 
in plan view is used, the claw is configured in such a way that the wiper element is 
not impeded in its axial freedom by the claw. Wiper blades curved in plan view are 
used predominantly for stylistic and aesthetic reasons in motor vehicles. 

According to another embodiment of the invention, the distances dl 
and d2 are dependent on the degree of curvature of the wiper element when seen in 
plan view. With wiper elements which are only slightly curved, for example, the 
difference between the distances dl and d2 is less than with especially sharply curved 
wiper elements. In this way optimal axial freedom of the wiper elements can be 
ensured even in the case of wiper elements that are curved in plan view. 

One version of the invention envisions that the side of the claw base 
facing the wiper element with respect to the claw fingers and/or the claw fingers with 
respect to the claw base has or have a convex curve. Curvatures of this type make it 
possible to improve the axial freedom of the wiper element, particularly in the case of 
windshields with widely differing contours. 
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A further development of the invention provides for at least one claw 
on the claw bow to be an end claw for the wiper blade. An end claw is that claw on a 
wiper blade which is closest to the outer glass edge. Vehicle windshields are mostly 
more steeply contoured specifically in this area than in the center of the windshield. 
Consequently it makes sense to use claws in this particular area which ensure optimal 
guidance and transmission of force from the wiper element to the particularly steeply 
contoured sections of the windshield. 

BRIEF DESCRIPTION OF THE DRAWING 

In the drawings: 

Figure 1 shows a wiper lever arm assembly for a windshield wiper 
device in side view; 

Figure 2 shows a claw bow for a known wiper blade in side view; 

Figures 3 and 4 show two different versions of a claw for a known 
wiper blade in side view; 

Figures 5, 6 and 7 show three different claws, respectively, for a wiper 
blade according to the invention in side view; and 

Figure 8 shows the claw shown in Figure 7 in plan view. 
DETAILED DESCRIPTION 

Figure 1 shows as an example a wiper lever arm 1 from a known 
windshield wiper installation for cleaning a windshield on a vehicle with a primary 
bow 2, on which two bows 3 are arranged symmetrically, which in turn are connected 
to claw bows 4. The claw bows 4 are mounted by means of the pivots 15 so that they 
can articulate with respect to the bows 3 . At their opposite ends, the claw bows 4 
each have a claw 5 on the side facing away from the primary bow 2. The claws 5 
receive the rear body 6a forming part of a rubber-like wiper element 6, which can be 
specifically reinforced by spring splines, which are not shown, in longitudinal 
grooves in the rear body 6a. 

Diverging from this type of windshield wiper, the main bow 2 could 
be configured directly as a claw bow as part of the invention by providing a claw at 
each of its opposite ends. 


Figure 2 shows a claw bow 4 with a pivot 15 at a distance D from at 
ea* one of ,he Caws 5, where two known Caws 5 are iocated a, the ends of tte Caw 
how 4 These Caws 5 receive the rear body 6a foxing pait rf to wjper ^ fi 
whtch has a wiping edge 7 on the aide facing away from the Caw bow 4. 

Fi8Ure3shows » se «i<'noftheCawbow4w iultt epivot 1 5a„dwiU 1 
a Caw 5 from a known wiper blade. The claw 5 has a Caw base 8, two Caw 

stdewaUs 9 positioned on the Caw base . which guide the longtodina! sides of.be 
wrper Cement 6 or rear body 6a and Caw fingers ,0 which pariially surround the 
wtper elemen, 6 or rear body 6a. The Caw fibers ,0 are maiCy paraUel to the Caw 
base 8 Between the Caw base 8 and the Caw finger ,0 the hCgb, x is s ho„n 
pan of the wiper element 6 or of its rear body 6a which is received by the Caw 5 The 
wtper elemen, 6 or rear body 6a is shown slightly curved in the side view 
specmcauy to confotm to a contoured windshiCd which is no. showtt. The Caw 5 
has heigh, a between the Caw base 9 and the Caw finger ,0. The basic ntle is «ha, the 
depot x of me par, of the windshiCd wiper b,ade 6 to be received by the Caw 5 mns, 
he .ess man claw dep,h a so Una, axia, freedom of me wiper Cemen, 6 in the Caw 5 is 
ensured. However i, must taken into consideration ma, as the wiper elemen, 6 
conforms ,o contoured windshields no, only the Caw heigh, a alone is critica. for the 
ax,al freetion, of the wiper elemen. 6 bu, also ,he Caw opening dimension o, which 
can be seen from Figure 3, which is me sum of me distance of the .angen. a, the 
wtper element 6 at me pom, of comae, A with the claw base 8 and ,he poin, of 
coaac. B of ,h. wiper Cemen, 6 wi«h me claw finger ,0. According ,o ,he prior at, 
me tule is «ha« .he opening dimension c is always smaller than the Caw heigh, a ' 

To ensure optimal guidance and transmission offeree by the wiper 
element 6 to the windshield, Caw heigh, a mns, no, be much greater man the heigh, x 
a, the wiper elemen, 6. However, ,he consequence of «hi s is tha, the Caw opening 
intension c in turn is only marginal greater ,han the wiper elemen, heigh, x which 
penntts on!y a modes, curvature of the wiper Cemen, in a side view, and with , 
greater curvature results in the wiper elemen, 6 jamming in me Caw 5. If me Caw 
he,gh, a is selected substantially greater than the wiper Cemen, heigh, x ,o ahow a 


the claw 5. The consequence of Ms is poor wiping of (he glass 

ft. hi /"^'^^"^'^-^todeisshowninwhich 
««ma described Wlth Figure 3 „ ^ by ^ ^ ^ 

*o rt e r ,ha,.ec 1 awha S eSB„ t even W1 fta 1 a y o u ,of,M sty pe,,hepo,endl rV e 
m the wtper element 6 la limited by the claw height a. 

d«f * u T Sh0W ° iD Fi8 " re 5 *° m 3 ™ Per Nade umte *• Mention 
dtrfers from the known prior an in that when projected onto the winded the claw 
finger , . positioMd closer , Q ^ ^ „ rf fc ^ ^ ^ ^ 

to fij sttnahon the distance d hetween the inner edge , , h of the comae, snrface 8a of 


Under the invention, the opening dimension c of the claw 5 between 
the comae, point A of.be wiper element 6 in a curved state a, the Caw base 8 and the 

always greater than daw heigh, a. As can be seen from Figure 5, ,he ream, ia ,he 
ngm-angted Wangle with the two tegs a and d and the dimension c as the 
hypothenuse. 

C is calculated as follows: 

c-a/ d J + a ! 

ft , „ ■ ,. ^ di ' nenSi0 ' 1 " With " 8reaKr * M aro is <*»*>• ttan a If 

•h claw hetgh, a „ ^gmed even marginal!, greater than ,be heigh. , of me par. 

of fte tvtper e,emen, 6, or me rear body 6a, received by the olaw 5, ,he wiper elemen. 

« do a no, ;am m fte elaw 5 because of fte described geomefries even in fte case of 

me sharply curved wiper elemen, 6 in the side view in Figure 5. 

Si, " :ehowever,he ^b, X of,be™pere 1 emen,6isalway S ha S ,obe 
less man ,he.c.aw heigh, in order ,o ensure axia, freedom of .he wiper elemen. . 
when .he wtper elemen. 6 is no. curved, i, especially holds ,me fta, Una axiaj 
freedom m a curved s,a,e is always given since .be daw opening dimension c 


% % 

8 

(hypotenuse) is always greater than or equal to claw height a (leg) when the distance 
d (leg) is greater than or equal to zero. Therefore, jamming of the wiper element 6 in 
the claw 5, particularly even with steeply contoured windshields, is no longer 
possible under the invention. 

The claw shown in Figure 6 from a wiper blade under the invention 
with a distance d greater than zero exhibits the special characteristic that the side of 
the claw base 8 facing the wiper element 6 and the side of the claw finger 10 facing 
the claw bow 4 have a convex curve. By means of a curvature of this type it is 
possible to achieve better conformance of the wiper element 6 to the claw 5, whereby 
better guidance and better axial freedom of the wiper element 6 in the claw 5 is 
ensured, which results in correspondingly good wipe performance. 

Figures 7 and 8 show another embodiment of a claw 5 under the 
invention, where there is a different distance dl or d2 respectively between the inner 
edge 1 lb of the bearing surface 8a on the claw base 8 and the outer edges 12a of the 
two claw fingers 13 and 14. In this case, the wiper element 6 is not only bent in side 
view in order to conform to a contoured windshield but also curved in plan view, as 
shown in Figure 8. Wiper blades curved in this way in plan view are used primarily 
on vehicles for stylistic reasons, for example, to achieve a visual conformance to the 
adjacent curved side edge of the vehicle windshield. But even with wiper blades of 
this type it is necessary to guide the wiper element 6 as precisely as possible and to 
ensure good axial freedom. 

As can be clearly seen in Figure 8, the distance dl from the claw 
finger 13 on the side of the claw which is on the outside of the curvature of the wiper 
element is less than the distance d2 from the claw finger 14 on the other side of the 
claw, which is on the inside of the curvature of the wiper element. It is precisely 
because of a layout of this type that the wiper element 6, which is curved in a plan 
view and, when required, bent in a side view exhibits good axial freedom and does 
not jam as the result of the positioning of the claw finger 13 and 14 in the curved 
and/or bent state. 
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Advantageously the claws shown in Figure 7 and 8 are also suitable 
when using wiper blades which are not curved in plan view and/or bent in a side 
view. 

All the features presented in the description, the subsequent claims 
and the drawing can be essential to the invention, both individually as well as in any 
given combination. 


